Sensitivity of NMR residual dipolar couplings to perturbations in folded and denatured staphylococcal nuclease.
The invariance of NMR residual dipolar couplings (RDCs) in denatured forms of staphylococcal nuclease to changes in denaturant concentration or amino acid sequence has previously been attributed to the robustness of long-range structure in the denatured state. Here we compare RDCs of the wild-type nuclease with those of a fragment that retains a folded OB-fold subdomain structure despite missing the last 47 of 149 residues. The RDCs of the intact protein and of the truncation fragment are substantially different under conditions that favor folded structure. By contrast, there is a strong correlation between the RDCs of the full-length protein and the fragment under denaturing conditions (6 M urea). The RDCs of the folded and unfolded forms of the proteins are uncorrelated. Our results suggest that RDCs are more sensitive to structural changes in folded than unfolded proteins. We propose that the greater susceptibility of RDCs in folded states is a consequence of the close packing of the polypeptide chain under native conditions. By contrast, the invariance of RDCs in denatured states is more consistent with a disruption of cooperative structure than with the retention of a unique long-range folding topology.